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(57) The present application relates to a feature point
locating method, a storage medium and a computer de-
vice. The method comprises: locating a target area in a
current image; determining an image feature difference
between atarget areain areference image and the target
area in the current image, wherein the reference image
is a frame of image comprising the target area and is
processed before the current image; by means of a fea-
ture point position difference determination model and
the image feature difference, determining a targetfeature
point position difference between the target area in the
reference image and the target areain the currentimage;
and according to a target feature point position of the
target area in the reference image and the target feature
point position difference, locating a target feature point
in the target area in the current image. The solution pro-
vided by the present application improves the accuracy
of feature point locating.
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Description

[0001] This application claims priority to Chinese Pat-
ent Application No. 201811073920.0, entitled "FEA-
TURE POINT LOCATING METHOD, STORAGE MEDI-
UM AND COMPUTER DEVICE" and filed on September
14, 2018, which is incorporated by reference in its entire-

ty.
FIELD

[0002] The present disclosure relates to the field of
computer technologies, and in particular to a feature point
positioning method, a storage medium, and a computer
device.

BACKGROUND

[0003] With the rapid development of computer tech-
nologies and image processing technologies, increasing
fields relate to positioning feature points in an image dur-
ing the image processing, to perform subsequent appli-
cation according to the positioned feature points. For ex-
ample, face feature points positioned in a face image
may be used in a scenario such as expression recognition
or face recognition.

[0004] However,in many application scenarios, a case
that a target area is shielded may occur. For example, a
face area may be shielded by hair, a hand, or the like. In
the conventional feature point positioning technology, if
the target area is shielded, there may be a problem of
inaccurate feature point positioning.

SUMMARY

[0005] There are provided a feature point positioning
method, a storage medium, and a computer device ac-
cording to embodiments of the present disclosure, to im-
prove accuracy of feature point location positioning. The
following solutions are provided.

[0006] A feature point positioning method is provided.
The method is performed by a computer device. The
method includes:

positioning a target area in a current image;

determining an image feature difference between a
target area in a reference image and the target area
in the current image, the reference image being a
frame of image that is processed before the current
image and that includes the target area;

determining a target feature point location difference
between the target area in the reference image and
the target areain the currentimage by a feature point
location difference determining model according to
the image feature difference; and
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positioning a target feature point in the target area
in the current image according to a target feature
point location in the target area in the reference im-
age and the target feature point location difference.

[0007] A computer device is provided. The computer
device includes: a target area positioning module, an im-
age feature difference determining module, a location
difference determining module and a target feature point
positioning module, where

the target area positioning module is configured to posi-
tion a target area in a current image;

the image feature difference determining module is con-
figured to determine an image feature difference between
atarget area in a reference image and the target area in
the current image, the reference image being a frame of
image that is processed before the current image and
that includes the target area;

the location difference determining module is configured
to determine a target feature pointlocation difference be-
tween the target area in the reference image and the
targetarea in the currentimage by a feature pointlocation
difference determining model according to the image fea-
ture difference; and

the target feature point positioning module is configured
to position a target feature point in the target area in the
currentimage according to a target feature point location
in the target area in the reference image and the target
feature point location difference.

[0008] In an optional implementation, the target area
isafacearea, andthe target feature pointis a face feature
point. The computer device further includes a reference
image processing module. The reference image
processing module is configured to: obtain an image ac-
cording to a time sequence; detect a face area in the
obtained image; in a case that the face area is detected
in the obtained image, determine the image in which the
face area is detected as the reference image; and deter-
mine, after the reference image is determined, an image
that is obtained next as the current image.

[0009] Inan optionalimplementation, the reference im-
age processing module is further configured to: query a
reference image replacement condition; and in a case
that the image that is obtained next is determined as the
current image, determine the current image obtained in
a case that the reference image replacement condition
is met as a new reference image.

[0010] Inan optionalimplementation, the reference im-
age processing module is further configured to: position
aface area in the reference image; clip a reference face
image according to the face area positioned in the refer-
ence image; input the reference face image into a first
image feature extraction model; obtain areferenceimage
feature outputted by the first image feature extraction
model; and input the reference image feature into a fea-
ture point positioning model, to obtain a target feature
point location in the target area in the reference image.
[0011] Inanoptionalimplementation, the reference im-
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age processing module is further configured to determine
a first confidence of the reference face image by a first
target determining model according to the reference im-
age feature; and in a case that the first confidence reach-
es a first preset confidence threshold, perform the oper-
ation of inputting the reference image feature into a fea-
ture point positioning model, to obtain the target feature
point location in the target area in the reference image;
and optionally, in a case that the first confidence does
not reach the first preset confidence threshold, end face
feature point tracking and positioning.

[0012] In an optional implementation, the target area
positioning module is further configured to: query a target
feature point location in a target area in a previous frame
of image of the current image; determine a target prese-
lection area in the currentimage according to the queried
target feature point location in the target area in the pre-
vious frame of image; and expand the target preselection
area in the current image according to a preset multiple,
to obtain the target area in the current image.

[0013] In an optional implementation, the image fea-
ture difference determining module is further configured
to: calculate an image pixel difference between the target
area in the reference image and the target area in the
currentimage; input the image pixel difference into a sec-
ond image feature extraction model; and obtain the im-
age feature difference outputted by the second image
feature extraction model.

[0014] In an optional implementation, the location dif-
ference determining module is further configured to: de-
termine a second confidence of the target area by a sec-
ond target determining model according to the image fea-
ture difference; in a case that the second confidence
reaches a second preset confidence threshold, deter-
mine the target feature point location difference between
the target area in the reference image and the target area
in the current image by the feature point location differ-
ence determining model according to the image feature
difference; and in a case that the second confidence does
not reach the second preset confidence threshold, end
target feature point tracking and positioning.

[0015] Inanoptionalimplementation, the computerde-
vice further includes: a model training module. The model
training module is configured to: obtain training sample
images; position a sample target area in each of the train-
ing sample images; determine a sample target feature
point location in the sample target area in the training
sample image; determine sample target feature point lo-
cation differences between every two of the training sam-
ple images; and train the feature point location difference
determining model with a sample image feature differ-
ence between sample target areas respectively in two
frames of training sample images as model training input
data, and with a sample target feature point location dif-
ference between the two frames of training sample im-
ages as a training label.

[0016] In an optional implementation, the model train-
ing module is further configured to: determine a sample
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image pixel difference between the sample target areas
respectively in the two frames of training sample images
as model training input data of a second image feature
extraction model; determine an output of the second im-
age feature extraction model as an input of the feature
point location difference determining model, the output
of the second image feature extraction model being the
sample image feature difference between the sample tar-
get areas respectively in the two frames of training sam-
pleimages; andtrain the second image feature extraction
model and the feature pointlocation difference determin-
ing model with the sample target feature point location
difference between the two frames of training sample im-
ages as the training label.

[0017] In an optional implementation, the model train-
ing module is further configured to: determine the sample
image pixel difference between the sample target areas
respectively in the two frames of training sample images
as positive sample data; determine a sample image pixel
difference between a sample target area in the training
sample image and a non-sample target area as negative
sample data; and train the second target determining
model according to the positive sample data and the neg-
ative sample data.

[0018] Inanoptionalimplementation, the targetfeature
point positioning module is further configured to add an
additional element to the current image according to the
target feature point positioned in the target area in the
current image.

[0019] A computer-readable storage medium is pro-
vided. The computer-readable storage medium stores a
computer program. The computer program, when exe-
cuted by a processor, causes the processor to perform
the following steps of:

positioning a target area in a current image;

determining an image feature difference between a
target area in a reference image and the target area
in the current image, the reference image being a
frame of image that is processed before the current
image and that includes the target area;

determining a target feature point location difference
between the target area in the reference image and
the target areain the currentimage by afeature point
location difference determining model according to
the image feature difference; and

positioning a target feature point in the target area
in the current image according to a target feature
point location in the target area in the reference im-
age and the target feature point location difference.

[0020] A computer device is provided. The computer
device includes a memory and a processor. The memory
stores a computer program. The computer program,
when executed by the processor, causes the processor
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to perform the following steps pf:
positioning a target area in a current image;

determining an image feature difference between a
target area in a reference image and the target area
in the current image, the reference image being a
frame of image that is processed before the current
image and that includes the target area;

determining a target feature point location difference
between the target area in the reference image and
the target areain the currentimage by a feature point
location difference determining model according to
the image feature difference; and

positioning a target feature point in the target area
in the current image according to a target feature
point location in the target area in the reference im-
age and the target feature point location difference.

[0021] With the feature point positioning method, the
storage medium, and the computer device, after a target
area is positioned in a current image, an image feature
difference between a target area in a reference image
and the target area in the current image is automatically
determined. In this way, a target feature point location
difference between the target areain the reference image
and the target area in the current image can be deter-
mined by a feature point location difference determining
model according to the image feature difference. Since
the reference image is aframe ofimage processed before
the current image, a target feature point may be posi-
tioned in the target area in the current image according
to a target feature point location in the target area in the
reference image and the obtained target feature point
location difference. In this way, in the process that the
target feature point is positioned for the current image,
final feature point positioning is performed with reference
toimage information of a processed image and according
to a target feature point difference between images, im-
proving accuracy of feature point positioning. In addition,
by repeatedly using the image information of the proc-
essed image, a sudden change in the location of the
same feature point between different frames of images
can be smoothed, thereby avoiding jitter of the feature
point to a great extent, compared with a case that a fea-
ture point is positioned only according to the current im-
age.

BRIEF DESCRIPTION OF THE DRAWINGS
[0022]
FIG. 1 is a diagram showing an application environ-

ment of a feature point positioning method according
to an embodiment;
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FIG. 2 is a schematic flowchart of a feature point
positioning method according to an embodiment;

FIG. 3 is a schematic diagram showing face feature
points in a face image according to an embodiment;

FIG. 4 is a schematic diagram of adding an additional
element to an image according to an embodiment;

FIG. 5is a schematic diagram showing a connection
between models in a feature point positioning meth-
od according to an embodiment;

FIG. 6 is a schematic diagram showing a connection
between models in a feature point positioning meth-
od according to another embodiment;

FIG. 7 is a schematic flowchart showing a feature
point positioning process according to an embodi-
ment;

FIG. 8 is a diagram showing a module structure of a
computer device according to an embodiment;

FIG. 9 is a diagram showing a module structure of a
computer device according to another embodiment;
and

FIG. 10 is a diagram showing an internal structure
of a computer device according to an embodiment.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0023] To make the objectives, technical solutions, and
advantages of the present disclosure clearer and more
comprehensible, the present disclosure is further de-
scribed in detail with reference to the accompanying
drawings and the embodiments. It is to be understood
that the specific embodiments described herein are only
used for explaining the present disclosure, but are not
intended to limit the present disclosure.

[0024] FIG. 1is a diagram showing an application en-
vironment of a feature point positioning method accord-
ing to an embodiment. Referring to FIG. 1, the feature
point positioning method is applied to a feature point po-
sitioning system. The feature point positioning system
includes a terminal 110 and a server 120. The terminal
110 is connected to the server 120 via a network. The
terminal 110 may be a desktop terminal or a mobile ter-
minal. The mobile terminal may be atleast one of a mobile
phone, a tablet computer, a notebook computer, and the
like. The server 120 may be an independent server, or
may be a server cluster including multiple independent
servers. Either the terminal 110 or the server 120 may
be used to perform the feature point positioning method
independently.

[0025] Forexample, the terminal 110 or the server 120
may position a target area in a currentimage. The termi-
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nal 110 or the server 120 determines an image feature
difference between a target area in a reference image
and the target area in the current image. The terminal
110 or the server 120 determines a target feature point
location difference between the target area in the refer-
ence image and the target area in the current image ac-
cording to the image feature difference by a feature point
location difference determining model. The terminal 110
or the server 120 positions a target feature point in the
target area in the current image according to a target
feature point location in the target area in the reference
image and the target feature point location difference.
[0026] The reference image is a frame of image that
is processed before the current image and that includes
the target area. The current image may be an image ac-
quired in real time by the terminal 110 through a built-in
or externally connected image acquisition apparatus.
The current image may also be a video frame in an ex-
isting video. After acquiring an image, the terminal 110
may perform the feature point positioning method locally,
or may transmit the acquired image to the server 120 so
that the server 120 performs the feature point positioning
method. In addition, processing the image in the existing
video may be performed by the terminal 110 locally or
by the server 120.

[0027] FIG.2is aschematicflowchart of afeature point
positioning method according to an embodiment. In this
embodiment, the description is given by taking the case
of applying the feature point positioning method to a com-
puter device as an example. The computer device may
be the terminal 110 or the server 120 shown in FIG. 1.
Referring to FIG. 2, the feature point positioning method
may include the following steps S202 to S208.

[0028] In S202, a target area is positioned in a current
image.
[0029] The currentimage is an image that needs to be

currently processed. For example, the currentimage may
be an image acquired in real time, or may be a video
frame included in a video.

[0030] In an embodiment, in a case that the computer
device is a terminal, the terminal may acquire an image
according to a fixed or dynamic frame rate, and obtain
the acquired image as a currentimage. With the fixed or
dynamic frame rate, successive dynamic pictures or a
synthesized video can be formed when the images are
played according to the fixed or dynamic frame rate.
[0031] In an embodiment, in a case that the computer
device is a terminal, the terminal may acquire an image
by a built-in or externally connected image acquisition
apparatus in a current view of the image acquisition ap-
paratus, and obtain the acquired image as a to-be-proc-
essed current image. The view of the image acquisition
apparatus may vary with a posture and a position of the
terminal. The image acquisition apparatus of the terminal
may be a front-facing camera or a rear-facing camera.
[0032] In an embodiment, in a case that the computer
device is a terminal, the terminal may receive an image
that is acquired and transmitted by another terminal, and
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obtain the received image as a currentimage. For exam-
ple, in acase that a video session is established between
multiple terminals by a social application running on the
terminals, a terminal corresponding to a session party
receives an image that is acquired and transmitted by a
terminal corresponding to another session party, as a
current image.

[0033] Inanembodiment, in a case that the computer
device is a server, the terminal in the foregoing embod-
iment may upload the obtained image to the server, so
that the server obtains the current image.

[0034] In another embodiment, the computer device
may obtain, according to an order of video frames includ-
ed in a video, a video frame included in the video, as a
current image.

[0035] The target area is an area including a target in
an image. The target may be a static target, for example,
a building. Alternatively, the target may be a dynamic
target, for example, a face of a natural person or a plane.
Thus, in different image frames, the target area may be
a static area, or may be a dynamic area. The target area
may be an area such as a face area or a hand area. In
an exemplary solution, the target area may be a rectan-
gular area, or may be an area having another specified
shape. For example, the target area may be a circular
area, a triangular area, or the like.

[0036] In an embodiment, the computer device may
input the currentimage into a target detection model, and
determine a target area in the current image by the target
detection model. For example, the computer device may
determine an image location of the target area by the
target detection model (for example, an SSD model or
an RCNN model), or may perform semantic segmenta-
tion by the target detection model (for example, a Unet
model) to determine a pixel point set of target semantics,
so as to find the target area in the current image.
[0037] In an embodiment, step S202 is performed by:
querying a target feature point location in a target area
in a previous frame of image of the current image; deter-
mining a target preselection area in the current image
according to the queried target feature point location in
the target area in the previous frame of image; and ex-
panding the target preselection area in the currentimage
according to a preset multiple, to obtain the target area
in the current image.

[0038] The target feature point location is location in-
formation of a target feature point in an image. For ex-
ample, the target feature point location may be coordi-
nate information representing a pixel location of a feature
point. The target feature point is a key point having a
representation capability in the target area. For example,
in a case that the target area is a face area, the target
key point is a face feature point. The face feature point
may be, butis not limited to, a key point of an eye, a nose,
a mouth, an eyebrow, a face contour or the like.

[0039] FIG.3isaschematicdiagram showing face fea-
ture points in a face image according to an embodiment.
The face feature points include: face contour key points,
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i.e., points 1 to 9 in the figure, left eye key points and
right eye key points, i.e., points 10 to 14 and points 15
to 19 in the figure, nose key points, i.e., points 20 to 26
in the figure, lip key points, i.e., points 27 to 30 in the
figure, left eyebrow key points and right eyebrow key
points, i.e., points 31 and 32 and points 33 and 34 in the
figure, and the like. It may be understood that, the face
feature points shown in FIG. 3 are only used as an ex-
ample for description, and do not limit the number of fea-
ture points in the embodiments of the present disclosure.
In an actual scenario, the positioned face feature points
may include more or fewer face feature points than those
shown in FIG. 3.

[0040] The target preselection area is a preselection
areafor determining the targetarea. It may be understood
that, in a frame of image, an area where a target feature
point location is located may be considered as a target
area in the image. Further, in differentimages, the target
area may be a static area or a dynamic area, and a dy-
namic change of the target area has continuity. That is,
a target area in a previous frame of image may be used
as a target preselection area in a current image, and the
target preselection area is expanded, to obtain a target
area in the current image.

[0041] It should be note that, the solution provided in
the present disclosure may be a solution for performing
feature point positioning on a series of images. In this
case, when each frame of image in the series of images
is processed, the image is a to-be-processed current im-
age. There may be multiple frames of images that have
not been processed after the current image, and there
may be multiple frames of processed images before the
currentimage. In this way, each time completing the fea-
ture point positioning on a frame of image, the computer
device may store a target feature point location posi-
tioned in the image for subsequent use.

[0042] Forexample, after obtaining a to-be-processed
current image, the computer device may query a target
feature point location in a target area in a previous frame
of image of the current image. In this way, the computer
device may determine the target area in the previous
frame of image, i.e., a target preselection area in the cur-
rent image, according to the queried target feature point
location. Then, the computer device may obtain the target
area in the current image by expanding the target prese-
lection area in the current image according to a preset
multiple. The preset multiple may be 1.3, or may be an-
other multiple such as 1.2 or 1.4.

[0043] It may be understood that, the currentimage in
this embodiment is not the first frame of image that is
processed by the computer device and that includes a
target area. Since there is no image including a target
area before the first frame of image including the target
area, there is no referable image used for determining a
target preselection area. In this case, the target area
needs to be positioned from a complete image according
to another embodiment.

[0044] In this embodiment of the present disclosure,
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the image for determining the target area is not limited
to the previous frame of image of the current image, and
may be a frame of image among multiple frames of con-
tinuous images before the currentimage, where the mul-
tiple frames of continuous images may include the pre-
vious frame of image of the current image.

[0045] In this embodiment, it may be considered ac-
cording to prior knowledge of motion continuity that, the
target area in the current image may be located near a
target areain a frame ofimage among the multiple frames
of continuous images before the current image in a rel-
atively large probability, especially near the target area
in the previous frame of image of the currentimage. That
is, theoretically, any frame of image among the multiple
frames of continuous images may be used for positioning
the target area in the current image. Therefore, in the
process that the target area is positioned in the current
image, the search is not required to be performed from
the complete image, thereby improving efficiency of po-
sitioning the target area.

[0046] In S204, an image feature difference between
atarget area in a reference image and the target area in
the current image is determined. The reference image is
a frame of image that is processed before the current
image and that includes the target area.

[0047] The reference image is animage used as a ref-
erence to position a feature point in the current image.
The image feature difference is a difference between two
frames of images in an image feature. The image feature
herein may be data having a characteristic of represent-
ing a target.

[0048] For example, the computer device may extract
image pixel information of the target area in the reference
image and image pixel information of the target area in
the current image, respectively. Then, the computer de-
vice inputs the two pieces of extracted image pixel infor-
mation respectively into a single-frame image feature ex-
traction model, and obtains image features outputted by
the single-frame image feature extraction model, that is,
animage feature of the target area in the reference image
and an image feature of the target area in the current
image. The computer device may calculate a difference
between the two image features, to obtain the image fea-
ture difference between the target areas respectively in
the two frames of images. The single-frame image fea-
ture extraction model is a machine learning model that
is trained in advance and that is used for performing im-
age feature extraction according to image pixel informa-
tion of a target area in a single frame of image.

[0049] The image pixel information may be an image
pixel matrix. The image may be classified into a grayscale
image and a color image. The image may have one or
more image pixel matrixes. The grayscale image usually
includes one channel. In this case, the grayscale image
includes one image pixel matrix, that is, a matrix formed
by arraying grayscale values of pixel points in the gray-
scale image according to pixel locations. The colorimage
usually includes three channels, that is, an R channel, a
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G channel, and a B channel. Therefore, the color image
usually includes three image pixel matrixes, thatis, three
matrixes respectively formed by arraying values of pixel
points in the color image respectively on the channels
according to pixel locations.

[0050] In an embodiment, the process of determining
the image feature difference between the target area in
the reference image and the target area in the current
image may be performed by: calculating an image pixel
difference between the target areain the reference image
and the target area in the current image; inputting the
obtained image pixel difference into a second image fea-
ture extraction model; and obtaining the image feature
difference outputted by the second image feature extrac-
tion model.

[0051] The second image feature extraction model is
a machine learning model that is trained in advance and
that is used for performing image feature extraction ac-
cording to an image pixel difference between target areas
respectively in two frames of images. Machine Learning
is called as ML for short. The machine learning model
may have a certain capability through sample learning.
The machine learning model may be implemented by a
neural network model, a support vector machine, a lo-
gistic regression model, or the like. It may be understood
that, both the second image feature extraction model
herein and the single-frame image feature extraction
model in the foregoing embodiment are image feature
extraction models. Optionally, due to different input data
of the models, parameters of the models may also be
different.

[0052] For example, after extracting the image pixel
information of the target area in the reference image and
the image pixel information of the target area in the cur-
rent image, respectively, the computer device may first
calculate an image pixel difference between the target
area in the reference image and the target area in the
current image, and then input the calculated image pixel
difference into the second image feature extraction mod-
el, so that the second image feature extraction model
processes the inputted image pixelinformation. The com-
puter device obtains the image feature difference output-
ted by the second image feature extraction model.
[0053] The image pixel information may be an image
pixel matrix. The image pixel difference may be a differ-
ence between image pixel matrixes of target areas re-
spectively in two frames of images.

[0054] In an exemplary embodiment, the second im-
age feature extraction model may be a complex network
model formed by interconnecting multiple layers. The
second image feature extraction model may include mul-
tiple feature transform layers, and each feature transform
layer has a corresponding model parameter. The number
of the model parameter of each layer may be more than
one. One model parameter in each feature transform lay-
er is used to perform linear or non-linear transformation
on inputted data, to obtain a feature map as an operation
result. Each feature transform layer receives an opera-
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tion result of a previous layer, and outputs an operation
result of the current layer to a next layer after its own
operation. The model parameter is a parameterin a mod-
el structure and can reflect a correspondence between
an output and an input of the model. The feature trans-
form layer includes but is not limited to a convolution lay-
er, a fully connected layer, or the like. The number of the
convolution layer or the fully connected layer may be set
according to actual requirements.

[0055] In the foregoing embodiments, after the current
image is obtained, the image pixel difference between
the target areain the reference image and the target area
in the current image is automatically calculated, the im-
age pixel difference is inputted into the trained machine
learning model, and the image feature difference is ob-
tained by the machine learning model. In this way, accu-
racy of image feature difference extraction can be im-
proved by means of powerful learning and computing
capabilities of the machine learning model.

[0056] In S206, a target feature point location differ-
ence between the target area in the reference image and
the target area in the current image is determined by a
feature point location difference determining model ac-
cording to the image feature difference.

[0057] The feature point location difference determin-
ing model is a machine learning model that is trained in
advance and that is used for determining a feature point
location difference according to an image feature differ-
ence between target areas respectively in two frames of
images. Similarly, the feature point location difference
determining model may be a complex network model
formed by interconnecting multiple layers. For descrip-
tion of the network model, reference may be made to the
description in the foregoing embodiment. Details thereof
are not described herein again.

[0058] The target feature point location difference is a
difference between target feature points of target areas
respectively in two frames of images in a location. The
targetarea may include one or more target feature points.
The target feature point location difference is a set of
location differences between target feature points corre-
sponding to the target areas respectively in the two
frames of images.

[0059] For example, the target area is a face area. As-
suming that there are N face feature points, the target
feature point location difference includes N location dif-
ferences, and each location difference corresponds to
one face feature point. The location difference is a loca-
tion difference between the target feature points corre-
sponding to the target areas respectively in the two
frames of images, for example, a location difference be-
tween an i-th feature point of the target area in the refer-
ence image and an i-th feature point of the target area in
the current image.

[0060] It may be understood that the same target in-
cludes the same target feature point. Generally, as the
target moves, the target feature point does not change,
but a location of the target feature point changes. For
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example, the target is a face. As the face moves, a face
feature pointdoes not change substantially, butalocation
of the face feature point changes. In this case, a frame
of image that is processed before the currentimage and
that includes the target area may be used as a reference
image, and a target feature point location difference be-
tween the current image and the reference image may
be obtained according to an image feature difference be-
tween the current image and the reference image.
[0061] For example, the computer device may input
the image feature difference between the target area in
the reference image and the target area in the current
image into the feature point location difference determin-
ing model, so that the feature point location difference
determining model processes the inputted image feature
difference. The computer device obtains the target fea-
ture point location difference outputted by the feature
point location difference determining model.

[0062] Inanembodiment, the image feature difference
is an image pixel difference, and the second image fea-
ture extraction model and the feature point location dif-
ference determining model may be implemented by one
machine learning model. In this case, an input of the ma-
chine learning model is an image pixel difference be-
tween target areas respectively in two frames of images,
and an output of the machine learning model is a target
feature point location difference between the target areas
respectively in the two frames of images.

[0063] In S208, a target feature point is positioned in
the target area in the currentimage according to a target
feature point location in the target area in the reference
image and the target feature point location difference.
[0064] The target feature point location is location in-
formation of a target feature point in an image. For ex-
ample, the target feature point location may be coordi-
nate information representing a pixel location of a feature
point. In a case that the number of the target feature point
is more than one, the target feature point location may
be a set of coordinate information of pixel locations of
the multiple feature points.

[0065] Forexample, the target area is a face area and
is a two-dimensional area, and there are N face feature
points. In this case, location information of an i-th feature
point of the face area may be indicated by (Xi, Yi), and
a face feature point location of the face area is indicated
by {(XI,Y1),(X2,Y2), ..., (Xi, Yi), ..., (XN, YN)}. The target
area may also be a three-dimensional area, and in this
case, the location information of the i-th feature point of
the face area may be indicated by (Xi, Yi, Zi).

[0066] For example, after obtaining the target feature
point location difference between the target area in the
reference image and the target areain the currentimage,
the computer device may query a target feature point
location in the target area in the reference image. Then,
the computer device may add the target feature point
location in the target area in the reference image and the
obtained target feature point location difference or sub-
tract the obtained target feature point location difference
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from the target feature point location of the target area
in the reference image, to obtain a target feature point
location in the target area in the current image, so that a
target feature point can be positioned in the target area
in the current image.

[0067] It may be understood that, in a case that the
image feature difference used for obtaining the target
feature point location difference is obtained by subtract-
ing an image feature of the target area in the current
image from an image feature of the target area in the
reference image, the target feature point location differ-
ence may be considered as being obtained by subtract-
ing the target feature point location in the target area in
the current image from the target feature point location
in the target area in the reference image. That is, the
target feature point location in the target area in the cur-
rent image is obtained by subtracting the target feature
point location difference from the target feature point lo-
cation in the target area in the reference image. In a case
that the image feature difference used for obtaining the
targetfeature pointlocation difference is obtained by sub-
tracting an image feature of the target area in the refer-
ence image from an image feature of the target area in
the currentimage, the target feature point location differ-
ence may be considered as being obtained by subtract-
ing the target feature point location in the target area in
the reference image from the target feature point location
in the target area in the currentimage. That is, the target
feature point location in the target area in the current
image is obtained by adding the target feature point lo-
cation in the target area in the reference image and the
target feature point location difference.

[0068] For example, if the target feature point location
difference between the target area in the reference image
and the target area in the current image is indicated by
{(x1, y1), (X2, y2), ..., (Xi, yi), ..., (XN, yN)}, and the target
feature point location in the target area in the reference
image is indicated by {(X1, Y1), (X2, Y2), ..., (Xi, Yi), ...,
(XN, YN), the target feature point location in the target
area in the current image is expressed as {(X1+/-x1,
Y1+/-y1), (X2+/-x2, Y2+/-y2), ..., (Xit/-xi, Yi+/-yi), ...,
(XN+/-xN, YN+/-yN)}.

[0069] In an embodiment, the feature point positioning
method further includes: adding an additional element to
the current image according to the target feature point
positioned in the target area in the current image.
[0070] For example, after a feature point is positioned
in the target area, a subsequent process may be per-
formed by using the positioned feature point. For exam-
ple, an additional element is added to the image accord-
ing to the positioned feature point. As another example,
feature point positioning for a face area may be used for
expression recognition and the like. After the expression
recognition, an additional element corresponding to an
expression may be added to the image. In addition, fea-
ture point positioning for a hand area may be used for
gesture recognition and the like. After the gesture recog-
nition, an additional element corresponding to a gesture
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may be added to the image.

[0071] The additional element is data that is addition-
ally added to an image frame. The additional element
may be a decoration element, for example, a pendant.
The decoration element is data that is used for decoration
and that can be displayed in a visual form. The additional
element is, for example, data displayed in the image
frame to decorate the image content. The additional el-
ement is, for example, a mask, armor, a colored ribbon,
blue sky, or white cloud. The type of the additional ele-
ment is not limited in this embodiment of the present dis-
closure. The additional element may be dynamic data,
for example, a dynamic picture, or may be static data,
for example, a static picture.

[0072] FIG. 4 is a schematic diagram of adding an ad-
ditional element to an image according to an embodi-
ment. In this embodiment, the target area is a face area,
and the target feature point is a face key point. After po-
sitioning a face feature point in a currentimage, the com-
puter device may determine a lip location according to a
lip key point, and add a beard at the location, which is
shown with reference to FIG. 4.

[0073] Inthis embodiment, after the targetfeature point
is positioned in the image, an additional element is added
according to the positioned feature point, enriching the
image content and improving accuracy of adding the ad-
ditional element.

[0074] With the feature point positioning method, after
a target area is positioned in a current image, an image
feature difference between a target area in a reference
image and the target area in the current image is auto-
matically determined. In this way, a target feature point
location difference between the target area in the refer-
ence image and the target area in the current image can
be determined by a feature point location difference de-
termining model according to the image feature differ-
ence. Since the reference image is aframe ofimage proc-
essed before the current image, a target feature point
may be positioned in the target area in the currentimage
according to a target feature point location in the target
area in the reference image and the obtained target fea-
ture point location difference. In this way, in the process
that the target feature point is positioned for the current
image, final feature point positioning is performed with
reference to image information of a processed image and
according to a target feature point difference between
images, improving accuracy of feature point positioning.
In addition, by repeatedly using the image information of
the processed image, a sudden change in the location
of the same feature point between different frames of
images can be smoothed, thereby avoiding jitter of the
feature point to a great extent, compared with a case that
afeature point is positioned only according to the current
image.

[0075] Inanembodiment,thetargetareaisafacearea,
and the target feature point is a face feature point. The
feature point positioning method further includes: obtain-
ing an image according to a time sequence; detecting a
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face area in the obtained image; in a case that the face
area is detected in the obtained image, determining the
image in which the face area is detected as the reference
image; and determining, after the reference image is de-
termined, an image that is obtained next as the current
image.

[0076] The process of obtaining the image according
to the time sequence may be a process of obtaining an
acquired image according to an image acquisition time
sequence, or a process of obtaining a video frame in-
cluded in a video according to an order of video frames
included in the video. The face area may be a face area
of a natural person, a face area of a virtual object, a face
area of an animal, or the like.

[0077] For example, each time obtaining a frame of
image, the computer device detects a face area in the
obtained image. If the computer device does not detect
the face area in the image, the computer device ends the
processing for the image and continues to obtain a next
frame of image for performing face area detection. If the
computer device detects the face area in the image, the
computer device determines the image in which the face
area is detected as a reference image, and processes
the reference image in a preset processing manner for
the reference image. The processing manner for the ref-
erence image is described in subsequent embodiments.
Further, after determining the reference image, the com-
puter device determines an image that is obtained next
as a currentimage, and performs the steps S202 to S208
in the foregoing embodiments on the current image.
[0078] It may be understood that, in this embodiment
of the present disclosure, in the process of performing
feature point positioning on a series of images, the com-
puter device first performs face area detection on the
images to determine a reference image, and does not
perform subsequent processing on the images if the ref-
erence image is not determined. After determining the
reference image, the computer device processes the ref-
erence image in the processing manner for the reference
image and performs the steps S202 to S208 in the fore-
going embodiments on an image obtained after the ref-
erence image. That is, the computer device processes
the reference image and a non-reference image respec-
tively in different processing manners.

[0079] In this embodiment, the reference image is the
first frame of image including a face area. In this case,
for each frame of current image, an image feature differ-
ence on which positioning a feature point depends is a
feature difference between the current image and the
first frame of image including the face area, so that an
accumulated error can be avoided, thereby improving
the accuracy of feature point positioning.

[0080] Inan embodiment, the feature point positioning
method further includes: querying a reference image re-
placement condition; and in a case that the image that
is obtained next is determined as the current image, de-
termining the current image obtained in a case that the
reference image replacement condition is met as a new
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reference image.

[0081] The reference image replacement condition is
a constraint condition that is required to be met when the
reference image is replaced. That is, a reference image
replacement operation is performed only when the con-
straint condition of the reference image replacement con-
dition is met. The reference image replacement condition
may be a constraint condition for a processing time in
the image processing, or may be a constraint condition
for the number of processed images in the image
processing, or the like.

[0082] For example, after determining the first refer-
ence image, the computer device may continue to obtain
an image according to the time sequence, and detect
whether a current node reaches a preset node. When
detecting that the current node reaches the preset node,
the computer device may determine that the reference
image replacement condition is met at the current node,
and determine the current image obtained when the ref-
erence image replacement condition is met as a new
reference image.

[0083] The preset node is a node that is preset in the
image processing process. The preset node may be a
time node in the image processing process, or a number
node in the image processing process. For example, the
presetnode is an N-th second after the image processing
is started or an N-th frame of image processed after the
image processing is started. The preset node may be a
node determined according to a user operation, ora node
uniformly set by the computer device. The number of the
preset node may be one or more. In a case that the
number of the preset node is more than one, time inter-
vals or number intervals between any two adjacent preset
nodes in sequence may be the same or different.
[0084] Inthis embodiment, the reference image is flex-
ibly replaced by setting the reference image replacement
condition. In the case of arelatively large number of proc-
essed images, an error possibly caused due to calculat-
ing the image feature difference uniformly using the first
frame of image including the face area can be avoided,
thereby reducing an accumulated error, while improving
a processing capability of a model when training data is
limited.

[0085] In an embodiment, the feature point positioning
method further includes: positioning the face area in the
reference image; clipping a reference face image accord-
ing to the face area positioned in the reference image;
inputting the reference face image into a first image fea-
ture extraction model; obtaining a reference image fea-
ture outputted by the firstimage feature extraction model;
and inputting the reference image feature into a feature
point positioning model, to obtain a face feature point
location in the reference image, that is, the target feature
point location in the target area in the reference image.
[0086] Thefirstimage feature extraction modelis a ma-
chine learning model that is trained in advance and that
is used for performing image feature extraction according
to a single frame of face image. The feature point posi-
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tioning model is a machine learning model that is trained
in advance and that is used for positioning a feature point
according to an image feature of a single frame of image.
Similarly, the firstimage feature extraction model and the
feature point positioning model each may be a complex
network modelformed by interconnecting multiple layers.
For description of the network model, reference may be
made to the description in the foregoing embodiment.
Details thereof are not described herein again.

[0087] It may be understood that the firstimage feature
extraction model herein and the single-frame image fea-
ture extraction model in the foregoing embodiment may
be the same machine learning model. An input of the
machine learning model may be a face image directly
clipped from an image according to a positioned face
area, or may be an image pixel feature of a face area in
an image. A type of input data during model use is the
same as a type of model training input data selected dur-
ing model training.

[0088] In an embodiment, the feature point positioning
method further includes: determining a first confidence
of the reference face image by a first target determining
model according to the reference image feature; and in
acase that the first confidence reaches a first preset con-
fidence threshold, performing the step of inputting the
reference image feature into a feature point positioning
model, to obtain the face feature point in the reference
image. Optionally, the feature point positioning method
further includes: in a case that the first confidence does
not reach the first preset confidence threshold, ending
face feature point tracking and positioning.

[0089] The first target determining model is a machine
learning model that is trained in advance and that is used
for performing face image determining according to an
image feature. Similarly, the first target determining mod-
el may be a complex network model formed by intercon-
necting multiple layers. For description of the network
model, reference may be made to the description in the
foregoing embodiment. Details thereof are not described
herein again. In addition, the first target determining mod-
el may further include a classification layer by which a
classification determining result and/or a confidence is
outputted.

[0090] The confidence indicates a degree of credibility
that an input image is a face image. A high confidence
indicates a high probability that the input image is the
face image. It may be understood that both the first con-
fidence herein and a second confidence in subsequent
embodiments are identification confidences, but respec-
tively correspond to confidences under a condition of dif-
ferent target determining models and different input data.
[0091] For example, after determining the reference
image, the computer device positions a face area in the
reference image, and clips a reference face image ac-
cording to the face area positioned in the reference im-
age. Then, the computer device inputs the reference face
image into the first image feature extraction model, and
obtains a reference image feature outputted by the first
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image feature extraction model. The computer device
inputs the reference image feature outputted by the first
image feature extraction model into the first target deter-
mining model. If a first confidence outputted by the first
target determining model reaches the first preset confi-
dence threshold, that is, if it is further determined that the
reference image includes the face area and it is neces-
sary to perform face feature point positioning, the com-
puter device inputs the reference image feature outputted
by the firstimage feature extraction model into the feature
point positioning model, so that the feature point posi-
tioning model outputs the face feature point location in
the reference face image If the first confidence outputted
by the first target determining model does not reach the
first preset confidence threshold, thatis, ifitis determined
that the reference image does not include the face area
and it is unnecessary to perform the face feature point
positioning, the computer device ends the face feature
pointtracking and positioning. The first preset confidence
threshold may be set as 0.5.

[0092] The reference image feature outputted by the
firstimage feature extraction model may be inputted into
the feature point positioning model and the first target
determining model at the same time. In this case, if the
first confidence outputted by the first target determining
model reaches the first preset confidence threshold, that
is, if it is further determined that the reference image in-
cludes the face area, the steps S202 to S208 in the fore-
going embodiments may be performed on a subsequent-
ly obtained image. If the first confidence outputted by the
first target determining model does not reach the first
preset confidence threshold, that is, if it is determined
that the reference image does not include the face area,
the reference image is required to be re-determined.
[0093] In an embodiment, the feature point positioning
method further includes: training the first image feature
extraction model, the feature point positioning model, and
the first target determining model.

[0094] For example, the computer device may collect
an image sample including a face area. The computer
device clips a face image sample from the image sample
as model training input data, and marks a face feature
point in the face image sample as a model training label,
to train the first image feature extraction model and the
feature point positioning model. Then, the computer de-
vice determines the face image sample as a positive sam-
ple and determines a non-face image sample as a neg-
ative sample to train the first target determining model.
In the process that the firstimage feature extraction mod-
el and the feature point positioning model are trained, a
model parameter of the first target determining model
remains unchanged. In the process that the first target
determining model is trained, model parameters of the
firstimage feature extraction model and the feature point
positioning model remain unchanged.

[0095] FIG. 5 is a schematic diagram showing a con-
nection between models in a feature point positioning
method according to an embodiment. As shown in FIG.
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5, a first image feature extraction model, a feature point
positioning model, and a first target determining model
are shown. The feature point positioning model and the
first target determining model each are cascaded with
the first image feature extraction model. The models
shown in the figure are used for processing a reference
image. For use and training processes of the models
shown in FIG. 5, reference may be made to the descrip-
tionsin the foregoing embodiments. [tmay be understood
that, internal structures of the models shown in FIG. 5
are only used as an example for description. The internal
structures of the models in the embodiments of the
present disclosure are not limited thereto. In an actual
scenario, the internal structures of the models may in-
clude more or fewer layers than those shown in FIG. 5.
[0096] In the foregoing embodiments, a method dedi-
cated to positioning a feature point in a reference image
is provided. Since the reference image has no image that
may be used for reference, the feature point cannot be
positioned according to an image feature difference be-
tween the current image and an image used as a refer-
ence. In this case, the feature pointis positioned accord-
ing to the reference image itself by another model, to
ensure that the feature point in the reference image can
be smoothly positioned.

[0097] In an embodiment, the feature point positioning
method further includes: determining a second confi-
dence of the target area by a second target determining
model according to the image feature difference; and in
a case that the second confidence reaches a second
preset confidence threshold, performing the step of de-
termining a target feature point location difference be-
tween the target area in the reference image and the
targetarea in the currentimage by afeature pointlocation
difference determining model according to the image fea-
ture difference. Optionally, the feature point positioning
method further includes::in a case that the second con-
fidence does not reach the second preset confidence
threshold, ending the target feature point tracking and
positioning.

[0098] The second target determining model is a ma-
chine learning model that is trained in advance and that
is used for performing target determining according to an
image feature difference between two frames of images.
Similarly, the second target determining model may be
acomplexnetwork model formed by interconnecting mul-
tiple layers. For description of the network model, refer-
ence may be made to the description in the foregoing
embodiment. Details thereof are not described herein
again. In addition, the second target determining model
may further include a classification layer by which a clas-
sification determining result and/or a confidence is out-
putted.

[0099] For example, after determining the image fea-
ture difference between the target area in the reference
image and the target area in the currentimage, the com-
puter device inputs the image feature difference into the
second target determining model. If a second confidence
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outputted by the second target determining model reach-
es a second preset confidence threshold, that is, if it is
further determined that the current image includes the
target area and it is necessary to perform target feature
point positioning, the computer device inputs the image
feature difference into the feature point location differ-
ence determining model, so that the feature pointlocation
difference determining model outputs the target feature
pointlocation difference, to subsequently position the tar-
get feature point in the current image. If the second con-
fidence outputted by the second target determining mod-
el does not reach the second preset confidence thresh-
old, thatis, if it is determined that the currentimage does
not include the target area and it is unnecessary to per-
form the target feature point tracking and positioning, the
computer device ends the target feature point tracking
and positioning. For example, the second preset confi-
dence threshold may be set as 0.5.

[0100] The image feature difference may be obtained
by the second image feature extraction model. The com-
puter device may determine the image pixel difference
between the target area in the reference image and the
target area in the current image, and input the image
pixel difference into the second image feature extraction
model, to output the image feature difference as inputs
ofthe feature point location difference determining model
and the second target determining model.

[0101] FIG. 6 is a schematic diagram showing a con-
nection between models in a feature point positioning
method according to an embodiment. As shown in FIG.
6, a second image feature extraction model, a feature
point location difference determining model, and a sec-
ond target determining model are shown. The feature
point location difference determining model and the sec-
ond target determining model each are cascaded with
the second image feature extraction model. The models
shown in the figure are used for processing a non-refer-
ence image. For use and training processes of the mod-
els shown in FIG. 6, reference may be made to the de-
scriptions in the foregoing or following embodiments. It
may be understood that, internal structures of the models
shown in FIG. 6 are only used as an example for descrip-
tion. The internal structures of the models in the embod-
iments of the present disclosure are not limited thereto.
In an actual scenario, the internal structures of the models
may include more or fewer layers than those shown in
FIG. 6.

[0102] In this embodiment, after the image feature dif-
ference is obtained, whether the current image includes
the target area is determined again by the second target
determining model. The target feature point positioning
is performed on the targetarea only when itis determined
again that the current image includes the target area, to
avoid a waste of computing resources.

[0103] FIG. 7 is a schematic flowchart showing a fea-
ture point positioning process according to an embodi-
ment. In this embodiment, the terminal is a terminal, the
target area is a face area, and the target feature point is
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a face feature point. Referring to FIG. 7, the terminal ac-
quires animage through a built-in or externally connected
camera, and obtains the acquired image according to an
acquisition time sequence. In this way, each time obtain-
ing a frame of image, the terminal detects a face area in
the obtained image. If the terminal does not detect the
face area in the obtained image, the terminal continues
to obtain a next frame of image for performing face de-
tection. If the terminal detects the face area in the ob-
tained image, the terminal determines the image in which
the face area is detected as a reference image.

[0104] After determining the reference image, the ter-
minal may position a face area in the reference image,
and clip a reference face image according to the face
area positioned in the reference image. The terminal in-
puts the reference face image into a first image feature
extraction model. The terminal may continue to input a
reference image feature outputted by the firstimage fea-
ture extraction model into a first target determining mod-
el, so that the first target determining model outputs a
first confidence that the reference image includes the
face area.

[0105] Inacase thatthe first confidence reaches a first
preset confidence threshold, the terminal inputs the ref-
erence image feature outputted by the firstimage feature
extraction model into a feature point positioning model,
so that the feature point positioning model outputs a face
feature point location in the reference image, which is
recorded for subsequent use. In a case that the first con-
fidence does not reach the first preset confidence thresh-
old, the terminal ends face feature point tracking and po-
sitioning, and the terminal continues to obtain a next
frame of image for performing face detection, to re-de-
termine a reference image.

[0106] After determining the reference image, the ter-
minal continues to obtain a next frame of image as a
current image, and queries a face feature point location
in a face area in a previous frame of image of the current
image. The terminal determines a face preselection area
in the currentimage according to the queried face feature
point location, and expands the face preselection area
in the current image according to a preset multiple, to
obtain a face area. The terminal subsequently calculates
an image pixel difference between the face area in the
reference image and the face area in the current image,
and inputs the image pixel difference into a second image
feature extraction model.

[0107] The terminal may input an image feature differ-
ence outputted by the second image feature extraction
model into a second target determining model, so that
the second target determining model outputs a second
confidence that the currentimage includes the face area.
In a case that the second confidence reaches a second
preset confidence threshold, the terminal inputs the im-
age feature difference outputted by the second image
feature extraction model into a feature point location dif-
ference determining model, so that the feature point lo-
cation difference determining model outputs a face fea-
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ture point location difference between the reference im-
age and the current image. In a case that the second
confidence does not reach the second preset confidence
threshold, the terminal ends the face feature point track-
ing and positioning, and the terminal continues to obtain
a next frame of image for performing face detection, to
re-determine a reference image.

[0108] After obtaining the face feature point location
difference between the reference image and the current
image, the terminal queries the face feature pointlocation
in the reference image that is recorded in advance, to
position a face feature pointin the face area in the current
image. In this way, the terminal may add an additional
elementto the currentimage according to the face feature
point positioned in the face area in the current image,
and continue to obtain a next frame of image as a current
image to process the current image.

[0109] In the process of continuing to obtain the image
as the current image to process the current image, the
terminal may query a reference image replacement con-
dition, and determine a current image obtained when the
reference image replacement condition is met as a new
reference image. The terminal re-records a face feature
pointlocation in the new reference image for subsequent
use.

[0110] In an embodiment, the feature point positioning
method further includes: obtaining training sample imag-
es; positioning a sample target area in each of the training
sample images; determining a sample target feature
point location in the sample target area in the training
sample image; determining sample target feature point
location differences between every two of the training
sample images; and training the feature point location
difference determining model with a sample image fea-
ture difference between sample target areas respectively
in any two frames of training sample images as model
training input data, and with a sample target feature point
location difference between the any two frames of train-
ing sample images as a training label.

[0111] The training sample image is an image from
which the model training data originates. If an image in-
cludes a target, the image may be selected as the training
sample image. The sample target area is a target area
used as a sample.

[0112] For example, the computer device may collect
multiple frames of images including a target as training
sample images. The computer device positions sample
target areas respectively in the training sample images,
and determine sample target feature point locations re-
spectively in the sample target areas in the training sam-
ple images, to determine sample target feature point lo-
cation differences between every two of the training sam-
ple images. In this way, to implement that image infor-
mation of the multiple frames of images is considered in
the feature point positioning, the computer device may
train the feature point location difference determining
model by taking a sample image feature difference be-
tween sample target areas respectively in any two frames
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of training sample images as model training input data,
and taking a sample target feature point location differ-
ence between the two frames of training sample images
as a training label.

[0113] Inanembodiment, targetsintwo frames of train-
ing sample images from which a sample target feature
point location difference originates belong to the same
object. For example, if the target is a face, faces in the
two frames of training sample images belong to the same
object, for example, the same natural person.

[0114] The sample image feature difference between
the sample target areas respectively in the two frames
of training sample images may be obtained by a machine
learning model, or may be obtained through calculation
after the computer device extracts sample image fea-
tures respectively from the sample target areas in the
two frames of training sample images by a feature ex-
traction algorithm. For example, inthe case thatthe target
area is a face area, the computer device may extract a
face feature by a face feature extraction algorithm. The
face feature may be a Haar feature, or the like.

[0115] In an embodiment, the process of training the
feature point location difference determining model with
the sample image feature difference between sample tar-
get areas respectively in any two frames of training sam-
ple images as model training input data, and with a sam-
ple target feature point location difference between the
two frames of training sample images as a training label
may be performed by: determining a sample image pixel
difference between the sample target areas respectively
in the two frames of training sample images as model
training input data of a second image feature extraction
model; determining an output of the second image fea-
ture extraction model as an input of the feature point lo-
cation difference determining model, where the output of
the second image feature extraction model is the sample
image feature difference between the sample target ar-
eas respectively in the two frames of training sample im-
ages; and training the second image feature extraction
model and the feature pointlocation difference determin-
ing model with the sample target feature point location
difference between the two frames of training sample im-
ages as the training label.

[0116] For example, the second image feature extrac-
tion model and the feature point location difference de-
termining model are trained together, and the output of
the second image feature extraction model is the input
of the feature point location difference determining mod-
el. To implement that image information of the multiple
frames of images is considered in the feature point po-
sitioning, the computer device may determine a sample
image pixel difference between sample target areas re-
spectively in any two frames of training sample images
as an input of the second image feature extraction model,
and determine a sample target feature point location dif-
ference between the two frames of training sample im-
ages as an expected output of the feature point location
difference determining model. The process of training
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the second image feature extraction model and the fea-
ture pointlocation difference determining model is a proc-
ess of minimizing a difference between an actual output
and the expected output of the feature point location dif-
ference determining model.

[0117] In the process that the second image feature
extraction model and the feature pointlocation difference
determining model are trained, a loss functionis indicated
by LI, and the L1 may be a Euclidean loss function. The
L1 is expressed as the following formula:

1 N |~ 2
L1 :ﬁzizl Yi— yl'H2

where §/,- represents an expected output (a model training
label), y; represents an actual output, and N represents
the number of samples. A small loss value of the loss
function indicates high accuracy of an output result of the
model. Training the second image feature extraction
model and the feature point location difference determin-
ing model is adjusting model parameters of the second
image feature extraction model and the feature point lo-
cation difference determining model, to minimize the L1.
[0118] In an embodiment, the feature point positioning
method further includes: determining the sample image
pixel difference between the sample target areas respec-
tively in the two frames of training sample images as pos-
itive sample data; determining a sample image pixel dif-
ference between a sample target area in the training sam-
pleimage and anon-sample target area as negative sam-
ple data; and training the second target determining mod-
el according to the positive sample data and the negative
sample data.

[0119] Animage in which the non-sample target area
is located is a sample image that does notinclude a target
area. In this embodiment, the second target determining
model is trained by taking the sample image pixel differ-
ence between the sample target areas respectively in
the two frames of training sample images as the positive
sample data, and taking the sample image pixel differ-
ence between the sample target area in the training sam-
pleimage and the non-sample target area as the negative
sample data. In the process that the second target de-
termining model is trained, the model parameters of the
second image feature extraction model and the feature
point location difference determining model are fixed.
Similarly, in the process that the second image feature
extraction model and the feature pointlocation difference
determining model are trained, the model parameter of
the second target determining model is fixed.

[0120] In the process that the second target determin-
ing model is trained, a loss function is indicated by L2,
and the L2 may be a normalized logarithmic loss function
(Softmax Loss). The L2 is expressed as the following
formula:
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T
L2 = —ijlyj logs; o

where T represents the number of preset prediction clas-
sifications, and s;s; represents a probability of belonging
to aj-th preset prediction classification. A smallloss value
of the loss function indicates high accuracy of an output
result of the second target determining model. In this em-
bodiment, the second target determining model is a bi-
nary classification model. Training the second target de-
termining model is adjusting the model parameter of the
second target determining model, to minimize the L2.

[0121] Inanembodiment,the targetareaisaface area,
and the target feature point is a face feature point. The
computer device may obtain multiple frames of face im-
ages of multiple objects. Coordinates of face key points
are marked in the face images. In this way, the computer

(15, X75)

device may obtain multiple sets of data for
i
each object, where J indicates an image pixel feature
X'

of a j-th frame of face image of an i-th object, and J
indicates a face feature point location of the j-th frame of
face image of the i-th object.

(15, X75)
[0122] For the data of each object, the
computer device may perform random pairing, to gener-

i i
ate an image pixel difference > as modelinput
data of the second image feature extraction model, and
determine a face feature point location difference

i i
between two frames of images from
I'y=1
which Jo J originates as an expected output of

the feature point location difference determining model,
to train the second image feature extraction model and
the feature point location difference determining model.
In this case, the model parameter of the second target
determining model remains unchanged.

[0123] Further, the computer device determines the
I,-r
image pixel difference 70 ] generated by theran-

dom pairing as positive sample model training input data
of the second image feature extraction model, and de-
i p—
termines ~ /0 as negative sample model training
input data of the second image feature extraction model,
to train the second target determining model, where M
indicates an image pixel feature of a non-face area. In
this case, the model parameters of the second image
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feature extraction model and the feature point location
difference determining model remain unchanged.
[0124] In the foregoing embodiments, the model is
trained by taking an image pixel difference between two
frames of images as model training output data and tak-
ing a target feature point location difference between the
two frames of images as a training target, rather than
only depending on a single frame of image, so that the
model learns to obtain intended data from image infor-
mation of the two frames of images. In this way, in the
process that the target feature point is positioned for the
current image by a trained model, final feature point po-
sitioning is performed with reference to image information
of a processed image and according to a target feature
point difference between images, improving accuracy of
feature point positioning. In addition, by repeatedly using
the image information of the processed image, a sudden
change in the location of the same feature point between
different frames of images can be smoothed, thereby
avoiding jitter of the feature point to a great extent, com-
pared with a case that a feature point is positioned only
according to the current image.

[0125] It is to be understood that, although the steps
in the flowcharts of the foregoing embodiments are se-
quentially shown according to the indication of arrows,
the steps are not necessarily sequentially performed ac-
cording to the sequence indicated by the arrows. Unless
explicitly specified in the present disclosure, the se-
quence of the steps is not strictly limited, and the steps
may be performed in other sequences. Moreover, atleast
some of the steps in the foregoing embodiments may
include multiple sub-steps or multiple stages. The sub-
steps or stages are not necessarily performed at the
same time instant but may be performed at different time
instants. The sub-steps or stages are not necessarily per-
formed sequentially, but may be performed in turn or al-
ternately with other steps or at least some sub-steps or
stages of other steps.

[0126] As shown in FIG. 8, a computer device 800 is
provided in an embodiment. Referring to FIG. 8, the com-
puter device 800 includes: a target area positioning mod-
ule 801, an image feature difference determining module
802, a location difference determining module 803, and
a target feature point positioning module 804.

[0127] The target area positioning module 801 is con-
figured to position a target area in a current image.
[0128] The image feature difference determining mod-
ule 802 is configured to determine an image feature dif-
ference between a target area in a reference image and
the target areain the currentimage. The reference image
is a frame of image that is processed before the current
image and that includes the target area.

[0129] Thelocation difference determiningmodule 803
is configured to determine a target feature point location
difference between the target areain the reference image
and the target area in the currentimage by a feature point
location difference determining model according to the
image feature difference.
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[0130] The targetfeature point positioning module 804
is configured to position a target feature pointin the target
area in the current image according to a target feature
point location in the target area in the reference image
and the target feature point location difference.

[0131] Inanembodiment,the targetareaisaface area,
and the target feature point is a face feature point. The
computer device 800 further includes: a reference image
processingmodule 805. The reference image processing
module 805 is configured to: obtain an image according
to a time sequence; detect a face area in the obtained
image; in a case that the face area is detected in the
obtained image, determine the image in which the face
area is detected as the reference image; and after the
reference image is determined, determine an image that
is obtained next as the current image.

[0132] In an embodiment, the reference image
processing module 805 is further configured to: query a
reference image replacement condition; and in a case
that the image that is obtained next is determined as the
current image, determine the current image obtained in
a case that the reference image replacement condition
is met as a new reference image.

[0133] In an embodiment, the reference image
processing module 805 is further configured to: position
the face area in the reference image; clip a reference
face image according to the face area positioned in the
reference image; input the reference face image into a
first image feature extraction model; obtain a reference
image feature outputted by the firstimage feature extrac-
tion model; and input the reference image feature into a
feature point positioning model, to obtain a target feature
point location in the target area in the reference image.
[0134] In an embodiment, the reference image
processing module 805 is further configured to: deter-
mine a first confidence of the reference face image by a
first target determining model according to the reference
image feature; and in a case that the first confidence
reaches a first preset confidence threshold, perform the
operation of inputting the reference image feature into a
feature point positioning model, to obtain the target fea-
ture point location in the target area in the reference im-
age. Optionally, the reference image processing module
805 is further configured to: in a case that the first confi-
dence does not reach the first preset confidence thresh-
old, end face feature point tracking and positioning.
[0135] In an embodiment, the target area positioning
module 801 is further configured to: query a target feature
pointlocationin a target areain a previous frame ofimage
ofthe currentimage; determine a target preselection area
in the current image according to the queried target fea-
ture pointlocation in the target area in the previous frame
of image; and expand the target preselection area in the
current image according to a preset multiple, to obtain
the target area in the current image.

[0136] Inanembodiment, theimage feature difference
determining module 802 is further configured to: calcu-
late an image pixel difference between the target area in
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the reference image and the target area in the current
image; input the image pixel difference into a second
image feature extraction model; and obtain the image
feature difference outputted by the second image feature
extraction model.

[0137] In an embodiment, the location difference de-
termining module 803 is further configured to: determine
a second confidence of the target area by a second target
determining model according to the image feature differ-
ence; in a case that the second confidence reaches a
second preset confidence threshold, determine a target
feature point location difference between the target area
in the reference image and the target area in the current
image by a feature point location difference determining
model according to the image feature difference; and in
a case that the second confidence does not reach the
second preset confidence threshold, end target feature
point tracking and positioning.

[0138] AsshowninFIG.9,inanembodiment, the com-
puter device 800 further includes the reference image
processing module 805 and a model training module 806.
[0139] The modeltraining module 806 is configured to:
obtain training sample images; position a sample target
area in each of the training sample images; determine a
sample target feature point location in the sample target
area in the training sample image; determine sample tar-
get feature point location differences between every two
of the training sample images; and train the feature point
location difference determining model with a sample im-
age feature difference between sample target areas re-
spectively in two frames of training sample images as
model training input data, and with a sample target fea-
ture point location difference between the two frames of
training sample images as a training label.

[0140] In an embodiment, the model training module
806 is further configured to: determine a sample image
pixel difference between the sample target areas respec-
tively in the two frames of training sample images as mod-
eltraining input data of a second image feature extraction
model; determine an output of the second image feature
extraction model as an input of the feature point location
difference determining model, where the output of the
second image feature extraction model is the sample im-
age feature difference between the sample target areas
respectively in the two frames of training sample images;
and train the second image feature extraction model and
the feature point location difference determining model
with the sample target feature point location difference
between the two frames of training sample images as
the training label.

[0141] In an embodiment, the model training module
806 is further configured to: determine the sample image
pixel difference between the sample target areas respec-
tively in the two frames of training sample images as pos-
itive sample data; determine a sample image pixel differ-
ence between a sample target areain the training sample
image and a non-sample target area as negative sample
data; and train the second target determining model ac-
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cording to the positive sample data and the negative sam-
ple data.

[0142] In an embodiment, the target feature point po-
sitioning module 804 is further configured to add an ad-
ditional element to the current image according to the
target feature point positioned in the target area in the
current image.

[0143] FIG. 10 is a diagram showing an internal struc-
ture of a computer device according to an embodiment.
The computer device may be the terminal 110 or the serv-
er120inFI1G. 1. AsshowninFIG. 10, the computer device
includes a processor, memories, and a network interface
that are connected to each other via a system bus. The
memories include a non-volatile storage medium and an
internal memory. The non-volatile storage mediumin the
computer device stores an operating system and may
further store a computer program. The computer pro-
gram, when executed by the processor, may cause the
processor to implement the feature point positioning
method. The internal memory may also store a computer
program. The computer program, when executed by the
processor, may cause the processor to perform the fea-
ture point positioning method. A person skilled in the art
may understand that, the structure shown in FIG. 10 is
only a block diagram of a partial structure related to the
solutioninthe presentdisclosure, and does not constitute
a limitation to the computer device to which the solution
of the present disclosure is applied. The computer device
may include more components or fewer components
than those shown in the figure, or some components may
be combined, or a different component deployment may
be used.

[0144] Inanembodiment, the computer device provid-
ed in the present disclosure may be implemented as a
device for executing a computer program. The computer
program may run on the computer device shown in FIG.
10. The non-volatile storage medium of the computer de-
vice may store program modules such as the target area
positioning module 801, the image feature difference de-
termining module 802, the location difference determin-
ing module 803, and the target feature point positioning
module 804 shownin FIG. 8. Acomputer program formed
by the program modules causes the processor to perform
the steps in the feature point positioning method accord-
ing to the embodiments of the present disclosure de-
scribed in this specification.

[0145] For example, the computer device shown in
FIG. 10 may position a target area in a current image by
the target area positioning module 801 shown in FIG. 8.
The computer device may determine an image feature
difference between a target area in a reference image
and the target area in the current image by the image
feature difference determining module 802, where the
reference image is a frame of image that is processed
before the current image and that includes the target ar-
ea. The computer device may determine a target feature
point location difference between the target area in the
reference image and the target area in the currentimage
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by a feature point location difference determining model
according to the image feature difference by the location
difference determining module 803. The computer de-
vice may position a target feature point in the target area
in the current image according to a target feature point
location in the target area in the reference image and the
target feature point location difference by the target fea-
ture point positioning module 804.

[0146] A computer-readable storage medium is pro-
vided according to an embodiment. The computer-read-
able storage medium stores a computer program. The
computer program, when executed by a processor, caus-
es the processor to perform the following steps of: posi-
tioning a target area in a current image; determining an
image feature difference between a target area in a ref-
erence image and the target area in the current image,
the reference image being a frame of image that is proc-
essed before the current image and that includes the
target area; determining a target feature point location
difference between the target areain the reference image
and the target area in the currentimage by a feature point
location difference determining model according to the
image feature difference; and positioning a target feature
point in the target area in the current image according to
a target feature point location in the target area in the
reference image and the target feature point location dif-
ference.

[0147] Inanembodiment,thetargetareaisafacearea,
and the target feature point is a face feature point. The
computer program further causes the processor to per-
form the following steps of: obtaining an image according
to a time sequence; detecting a face area in the obtained
image; determining, in a case that the face area is de-
tected in the obtained image, the image in which the face
area is detected as the reference image; and determin-
ing, after the reference image is determined, an image
that is obtained next as the current image.

[0148] In an embodiment, the computer program fur-
ther causes the processor to perform the following steps
of: querying a reference image replacement condition;
and determining, in a case that the image that is obtained
next is determined as the current image, the current im-
age obtained in a case that the reference image replace-
ment condition is met as a new reference image.
[0149] In an embodiment, the computer program fur-
ther causes the processor to perform the following steps
of: positioning the face area in the reference image; clip-
ping a reference face image according to the face area
positioned in the reference image; inputting the reference
face image into a first image feature extraction model;
obtaining a reference image feature outputted by the first
image feature extraction model; and inputting the refer-
ence image feature into a feature point positioning model,
to obtain a face feature point location in the reference
image.

[0150] In an embodiment, the computer program fur-
ther causes the processor to perform the following steps
of: determining a first confidence of the reference face
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image by a first target determining model according to
the reference image feature; in a case that the first con-
fidence reaches a first preset confidence threshold, per-
forming the step of inputting the reference image feature
into a feature point positioning model, to obtain the face
feature point in the reference image; and in a case that
the first confidence does not reach the first preset confi-
dence threshold, ending face feature point tracking and
positioning.

[0151] Inanembodiment, the positioning a target area
in a current image includes: querying a target feature
pointlocationin a target areain a previous frame ofimage
of the current image; determining a target preselection
area in the currentimage according to the queried target
feature point location; and expanding the target prese-
lection area in the current image according to a preset
multiple, to obtain the target area.

[0152] In an embodiment, the determining an image
feature difference between a target area in a reference
image and the target area in the current image includes:
calculating an image pixel difference between the target
area in the reference image and the target area in the
current image; inputting the image pixel difference into a
second image feature extraction model; and obtaining
the image feature difference outputted by the second im-
age feature extraction model.

[0153] In an embodiment, the computer program fur-
ther causes the processor to perform the following steps
of: determining a second confidence of the target area
by a second target determining model according to the
image feature difference; in a case that the second con-
fidence reaches a second preset confidence threshold,
performing the step of determining a target feature point
location difference between the target area in the refer-
ence image and the target area in the current image by
afeature point location difference determining model ac-
cording to the image feature difference; and in a case
that the second confidence does not reach the second
preset confidence threshold, ending target feature point
tracking and positioning.

[0154] In an embodiment, the computer program fur-
ther causes the processor to perform the following steps
of: obtaining training sample images; positioning a sam-
ple target area in each of the training sample images;
determining a sample target feature point location in the
sample target area in the training sample image; deter-
mining sample target feature point location differences
between every two of the training sample images; and
training the feature point location difference determining
model with a sample image feature difference between
sample target areas respectively in two frames of training
sample images as model training input data, and with a
sample target feature point location difference between
the two frames of training sample images as a training
label,.

[0155] Inanembodiment, the training the feature point
location difference determining model with a sample im-
age feature difference between sample target areas re-
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spectively in two frames of training sample images as
model training input data, and with a sample target fea-
ture point location difference between the two frames of
training sample images as a training label includes: de-
termining a sample image pixel difference between the
sample target areas respectively in the two frames of
training sample images as model training input data of a
second image feature extraction model; determining an
output of the second image feature extraction model as
an input of the feature point location difference determin-
ing model, the output of the second image feature ex-
traction model being the sample image feature difference
between the sample target areas respectively in the two
frames of training sample images; and training the sec-
ond image feature extraction model and the feature point
location difference determining model with the sample
target feature point location difference between the two
frames of training sample images as the training label.
[0156] In an embodiment, the computer program fur-
ther causes the processor to perform the following steps
of: determining the sample image pixel difference be-
tween the sample target areas respectively in the two
frames of training sample images as positive sample da-
ta; determining a sample image pixel difference between
a sample target area in the training sample image and a
non-sample target area as negative sample data; and
training the second target determining model according
to the positive sample data and the negative sample data.
[0157] In an embodiment, the computer program fur-
ther causes the processor to perform the following steps
of: adding an additional element to the current image
according to the target feature point positioned in the
target area in the current image.

[0158] A computer device is provided according to an
embodiment. The computer device includes a memory
and a processor. The memory stores a computer pro-
gram. the computer program, when executed by the proc-
essor, causes the processor to perform the following
steps of: positioning a target area in a current image;
determining animage feature difference between a target
area in a reference image and the target area in the cur-
rent image, the reference image being a frame of image
that is processed before the current image and that in-
cludes the target area; determining a target feature point
location difference between the target area in the refer-
ence image and the target area in the current image by
a feature point location difference determining model ac-
cording to the image feature difference; and positioning
a target feature point in the target area in the current
image according to a target feature point location in the
target area in the reference image and the target feature
point location difference.

[0159] Inanembodiment,thetargetareaisafacearea,
and the target feature point is a face feature point. The
computer program further causes the processor to per-
form the following steps of: obtaining an image according
to a time sequence; detecting a face area in the obtained
image; determining, in a case that the face area is de-
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tected in the obtained image, the image in which the face
area is detected as the reference image; and determin-
ing, after the reference image is determined, an image
that is obtained next as the current image.

[0160] In an embodiment, the computer program fur-
ther causes the processor to perform the following steps
of: querying a reference image replacement condition;
and determining, in a case that the image that is obtained
next is determined as the current image, the current im-
age obtained in a case that the reference image replace-
ment condition is met as a new reference image.
[0161] In an embodiment, the computer program fur-
ther causes the processor to perform the following steps
of: positioning the face area in the reference image; clip-
ping a reference face image according to the face area
positioned in the reference image; inputting the reference
face image into a first image feature extraction model;
obtaining a reference image feature outputted by the first
image feature extraction model; and inputting the refer-
ence image feature into a feature point positioning model,
to obtain a face feature point location in the reference
image.

[0162] In an embodiment, the computer program fur-
ther causes the processor to perform the following steps
of: determining a first confidence of the reference face
image by a first target determining model according to
the reference image feature; in a case that the first con-
fidence reaches a first preset confidence threshold, per-
forming the step of inputting the reference image feature
into a feature point positioning model, to obtain the face
feature point of the reference image; and in a case that
the first confidence does not reach the first preset confi-
dence threshold, ending face feature point tracking and
positioning.

[0163] Inanembodiment, the positioning a target area
in a current image includes: querying a target feature
pointlocationin a target areain a previous frame ofimage
of the current image; determining a target preselection
area in the currentimage according to the queried target
feature point location; and expanding the target prese-
lection area in the current image according to a preset
multiple, to obtain the target area.

[0164] In an embodiment, the determining an image
feature difference between a target area in a reference
image and the target area in the current image includes:
calculating an image pixel difference between the target
area in the reference image and the target area in the
current image; inputting the image pixel difference into a
second image feature extraction model; and obtaining
the image feature difference outputted by the second im-
age feature extraction model.

[0165] In an embodiment, the computer program fur-
ther causes the processor to perform the following steps
of: determining a second confidence of the target area
by a second target determining model according to the
image feature difference; in a case that the second con-
fidence reaches a second preset confidence threshold,
performing the step of determining a target feature point
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location difference between the target area in the refer-
ence image and the target area in the current image by
a feature point location difference determining model ac-
cording to the image feature difference; and in a case
that the second confidence does not reach the second
preset confidence threshold, ending target feature point
tracking and positioning.

[0166] In an embodiment, the computer program fur-
ther causes the processor to perform the following steps
of: obtaining training sample images; positioning a sam-
ple target area in each of the training sample images;
determining a sample target feature point location in the
sample target area in the training sample image; deter-
mining sample target feature point location differences
between every two of the training sample images; and
training the feature point location difference determining
model with a sample image feature difference between
sample target areas respectively in two frames of training
sample images as model training input data, and with a
sample target feature point location difference between
the two frames of training sample images as a training
label.

[0167] Inanembodiment, the training the feature point
location difference determining model with a sample im-
age feature difference between sample target areas re-
spectively in two frames of training sample images as
model training input data, and with a sample target fea-
ture point location difference between the two frames of
training sample images as a training label includes: de-
termining a sample image pixel difference between the
sample target areas respectively in the two frames of
training sample images as model training input data of a
second image feature extraction model; determining an
output of the second image feature extraction model as
an input of the feature point location difference determin-
ing model, the output of the second image feature ex-
traction model being the sample image feature difference
between the sample target areas respectively in the two
frames of training sample images; and training the sec-
ond image feature extraction model and the feature point
location difference determining model with the sample
target feature point location difference between the two
frames of training sample images as the training label.
[0168] In an embodiment, the computer program fur-
ther causes the processor to perform the following steps
of: determining the sample image pixel difference be-
tween the sample target areas respectively in the two
frames of training sample images as positive sample da-
ta; determining a sample image pixel difference between
a sample target area in the training sample image and a
non-sample target area as negative sample data; and
training the second target determining model according
to the positive sample data and the negative sample data.
[0169] In an embodiment, the computer program fur-
ther causes the processor to perform the following steps
of: adding an additional element to the current image
according to the target feature point positioned in the
target area in the current image.
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[0170] A person of ordinary skill in the art may under-
stand that all or some of the processes in the foregoing
method embodiments may be implemented by a compu-
ter program instructing related hardware. The program
may be stored in a non-volatile computer-readable stor-
age medium. The program, when executed, may include
the processes of the foregoing method embodiments.
Any reference to a memory, a storage, a database, or
other medium used in the embodiments provided in the
present disclosure may include a non-volatile and/or vol-
atile memory. The non-volatile memory may include a
read-only memory (ROM), a programmable ROM
(PROM), an electrically programmable ROM (EPROM),
an electrically erasable programmable ROM (EEPROM),
or a flash. The volatile memory may include a random
access memory (RAM) or an external cache. As an illus-
tration instead of a limitation, the RAM may be imple-
mented in various forms, such as a static RAM (SRAM),
a dynamic RAM (DRAM), a synchronous DRAM
(SDRAM), a double data rate SDRAM (DDRSDRAM),
an enhanced SDRAM (ESDRAM), a Synchlink DRAM
(SLDRAM), a rambus direct RAM (RDRAM), a direct
rambus dynamic RAM (DRDRAM), and a rambus dy-
namic RAM (RDRAM).

[0171] The technical features in the foregoing embod-
iments may be randomly combined. To make the descrip-
tion concise, not all possible combinations of the techni-
cal features in the foregoing embodiments are described.
However, combinations of the technical features shall all
be considered as falling within the scope described in
this specification provided that the combinations of the
technical features do not conflict with each other.
[0172] The foregoing embodiments only show several
implementations of the present disclosure and are de-
scribed in detail, but are not construed as a limit to the
patent scope of the present disclosure. It should be noted
that, a person of ordinary skill in the art may further make
variations and improvements without departing from the
ideas of the present disclosure, which all fall within the
protection scope of the present disclosure. Therefore,
the protection scope of the present disclosure should be
defined by the appended claims.

Claims

1. A feature point positioning method, performed by a
computer device, the method comprising:

positioning a target area in a current image;
determining an image feature difference be-
tween a target area in a reference image and
the target area in the current image, the refer-
ence image being a frame of image that is proc-
essed before the current image and that com-
prises the target area;

determining a target feature point location dif-
ference between the target area in the reference
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image and the target area in the current image
by a feature point location difference determin-
ing model according to the image feature differ-
ence; and

performing the step of inputting the reference
image feature into a feature point positioning
model, to obtain the target feature point in the
target area in the reference image, in a case that

20

the first confidence reaches a first preset confi-
dence threshold.

6. The method according to claim 1, wherein the posi-

positioning a target feature point in the target 5 tioning a target area in a current image comprises:
area in the current image according to a target
feature point location in the target area in the querying a target feature point location in a tar-
reference image and the target feature point lo- getarea in a previous frame of image of the cur-
cation difference. rent image;
10 determining a target preselection areain the cur-
2. The method according to claim 1, wherein the target rent image according to the queried target fea-
area is a face area, the target feature point is a face ture point location in the target area in the pre-
feature point, and the method further comprises: vious frame of image; and
expanding the target preselection area in the
obtaining an image according to a time se- 15 current image according to a preset multiple, to
quence; obtain the target area in the current image.
detecting a face area in the obtained image;
determining, in a case that the face area is de- 7. The method according to claim 1, wherein the deter-
tected in the obtained image, the image in which mining an image feature difference between a target
theface areais detected asthereferenceimage; 20 area in a reference image and the target area in the
and current image comprises:
determining, after the reference image is deter-
mined, an image that is obtained next as the calculating an image pixel difference between
current image. the target area in the reference image and the
25 target area in the current image;
3. Themethod according to claim 2, further comprising: inputting the image pixel difference into a sec-
ond image feature extraction model; and
querying a reference image replacement condi- obtaining the image feature difference outputted
tion; and by the second image feature extraction model.
determining, in a case that the image that is ob- 30
tained next is determined as the current image, 8. Themethod according to claim 7, further comprising:
the current image obtained in a case that the
reference image replacement condition is met determining a second confidence of the target
as a new reference image. area by a second target determining model ac-
35 cording to the image feature difference; and
4. Themethod according to claim 2, further comprising: performing the step of determining a target fea-
ture point location difference between the target
positioning the face area in the reference image; area in the reference image and the target area
clipping a reference face image according to the in the current image by a feature point location
face area positioned in the reference image; 40 difference determining model according to the
inputting the reference face image into a first image feature difference, in a case that the sec-
image feature extraction model; ond confidence reaches a second preset confi-
obtaining a reference image feature outputted dence threshold.
by the first image feature extraction model; and
inputting the reference image featureintoafea- 45 9. The methodaccordingto claim 1, further comprising:
ture point positioning model, to obtain the target
feature point location in the target area in the obtaining training sample images;
reference image. positioning a sample target area in each of the
training sample images;
The method according to claim 4, further comprising: 50 determining a sample target feature point loca-
tion in the sample target area in the training sam-
determining a first confidence of the reference ple image;
face image by a first target determining model determining sample target feature pointlocation
according to the reference image feature; and differences between every two of the training
55

sample images; and

training the feature point location difference de-
termining model with a sample image feature
difference between sample target areas respec-
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tively in two frames of training sample images
as model training input data, and with a sample
target feature point location difference between
the two frames of training sample images as a
training label.

10. The method according to claim 9, wherein the train-

ing the feature point location difference determining
model with a sample image feature difference be-
tween sample target areas respectively in two
frames of training sample images as model training
input data, and with a sample target feature point
location difference between the two frames of train-
ing sample images as a training label comprises:

determining a sample image pixel difference be-
tween the sample target areas respectively in
the two frames of training sample images as
model training input data of a second image fea-
ture extraction model;

determining an output of the second image fea-
ture extraction model as an input of the feature
point location difference determining model, the
output of the second image feature extraction
model being the sample image feature differ-
ence between the sample target areas respec-
tively in the two frames of training sample imag-
es; and

training the second image feature extraction
model and the feature point location difference
determining model with the sample target fea-
ture point location difference between the two
frames of training sample images as the training
label.

11. The method according to claim 10, further compris-

ing:

determining the sample image pixel difference
between the sample target areas respectively in
the two frames of training sample images as
positive sample data;

determining a sample image pixel difference be-
tween a sample target area in the training sam-
ple image and a non-sample target area as neg-
ative sample data; and

training the second target determining model ac-
cording to the positive sample data and the neg-
ative sample data.

12. The method according to any of claims 1 to 11, fur-

ther comprising:

adding an additional element to the current image
according to the target feature point positioned in the
target area in the current image.

13. A computer device, comprising:
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14.

15.

16.

17.

40

a target area positioning module, configured to
position a target area in a current image;

an image feature difference determining mod-
ule, configured to determine an image feature
difference between a target area in a reference
image and the target area in the current image,
the reference image being a frame ofimage that
is processed before the current image and that
comprises the target area;

a location difference determining module, con-
figured to determine a target feature point loca-
tion difference between the target area in the
reference image and the target area in the cur-
rent image by a feature point location difference
determining model according to the image fea-
ture difference; and

a target feature point positioning module, con-
figured to position a target feature point in the
target area in the current image according to a
target feature point location in the target area in
the reference image and the target feature point
location difference.

The computer device according to claim 13, wherein
the target area is a face area, the target feature point
is a face feature point, and the computer device fur-
ther comprises:

a reference image processing module, configured
to: obtain an image according to a time sequence;
detect a face area in the obtained image; in a case
that the face area is detected in the obtained image,
determine the image in which the face area is de-
tected as the reference image; and determine, after
the reference image is determined, an image that is
obtained next as the current image.

The computer device according to claim 14, wherein
the reference image processing module is config-
ured to: query a reference image replacement con-
dition; and in a case that the image that is obtained
next is determined as the current image, determine
the current image obtained in a case that the refer-
ence image replacement condition is met as a new
reference image.

The computer device according to claim 14, wherein
the reference image processing module is config-
ured to: position the face area in the reference image;
clip a reference face image according to the face
area positioned in the reference image; input the ref-
erence face image into a first image feature extrac-
tion model; obtain a reference image feature output-
ted by the first image feature extraction model; and
input the reference image feature into a feature point
positioning model, to obtain a target feature point
location in the target area in the reference image.

The computer device according to claim 16, wherein
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the reference image processing module is config-
ured to: determine a first confidence of the reference
face image by a first target determining model ac-
cording to the reference image feature; and in acase
that the first confidence reaches a first preset confi-
dence threshold, perform the operation of inputting
the reference image feature into a feature point po-
sitioning model, to obtain the target feature point in
the target area in the reference image.

The computer device according to claim 13, wherein
the target area positioning module is configured to:
query a target feature point location in a target area
in a previous frame of image of the current image;
determine a target preselection area in the current
image according to the queried target feature point
location in the target area in the previous frame of
image; and expand the target preselection area in
the current image according to a preset multiple, to
obtain the target area in the current image.

The computer device according to claim 13, wherein
the image feature difference determining module is
configured to: calculate animage pixel difference be-
tween the target area in the reference image and the
targetarea in the currentimage; inputthe image pixel
difference into a second image feature extraction
model; and obtain the image feature difference out-
putted by the second image feature extraction mod-
el.

The computer device according to claim 19, wherein
the location difference determining module is con-
figured to: determine a second confidence of the tar-
get area by a second target determining model ac-
cording to the image feature difference; andin acase
that the second confidence reaches a second preset
confidence threshold, perform the operation of de-
termining a target feature point location difference
between the target area in the reference image and
the target areain the currentimage by a feature point
location difference determining model according to
the image feature difference.

The computer device according to claim 13, further
comprising:

a model training module, configured to: obtain train-
ing sample images; position a sample target area in
each of the training sample images; determine a
sample target feature point location in the sample
target area in the training sample image; determine
sample target feature point location differences be-
tween every two of the training sample images; and
train the feature pointlocation difference determining
model with a sample image feature difference be-
tween sample target areas respectively in two
frames of training sample images as model training
input data, and with a sample target feature point
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22.

23.

24.

25.

26.
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location difference between the two frames of train-
ing sample images as a training label.

The computer device according to claim 21, wherein
the model training module is configured to: deter-
mine a sample image pixel difference between the
sample target areas respectively in the two frames
of training sample images as model training input
data of a second image feature extraction model;
determine an output of the second image feature ex-
traction model as aninput ofthe feature pointlocation
difference determining model, the output of the sec-
ond image feature extraction model being the sam-
pleimage feature difference between the sample tar-
get areas respectively in the two frames of training
sample images; and train the second image feature
extraction model and the feature point location dif-
ference determining model with the sample target
feature point location difference between the two
frames of training sample images as the training la-
bel.

The computer device according to claim 22, wherein
the model training module is configured to: deter-
mine the sample image pixel difference between the
sample target areas respectively in the two frames
of training sample images as positive sample data;
determine a sample image pixel difference between
a sample target area in the training sample image
and a non-sample target area as negative sample
data; and train the second target determining model
according to the positive sample data and the neg-
ative sample data.

The computer device according to any one of claims
13 to 23, wherein the target feature point positioning
module is further configured to add an additional el-
ement to the current image according to the target
feature point positioned in the target area in the cur-
rent image.

A computer-readable storage medium, storing a
computer program that, when executed by a proc-
essor, causes the processor to perform the steps of
the method according to any of claims 1 to 12.

A computer device, comprising:

a memory storing a computer program; and

a processor, wherein

the computer program, when executed by the
processor, causes the processor to perform the
steps of the method according to any of claims
1to 12.
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